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ABSTRACT
The ontologic framework of Fundamental Awareness proposed here assumes that non-dual
Awareness is foundational to the universe, not arising from the interactions or structures of higher
level phenomena. The framework allows comparison and integration of views from the three
investigative domains concerned with understanding the nature of consciousness: science,
philosophy, and metaphysics. In this framework, Awareness is the underlying reality, not reducible
to anything else. Awareness and existence are the same. As such, the universe is non-material, self-
organizing throughout, a holarchy of complementary, process driven, recursive interactions. The
universe is both its own ﬁrst observer and subject. Considering the world to be non-material and
comprised, a priori, of Awareness is to privilege information over materiality, action over agency
and to understand that qualia are not a “hard problem,” but the foundational elements of all
existence. These views fully reﬂect main stream Western philosophical traditions, insights from
culturally diverse contemplative and mystical traditions, and are in keeping with current scientiﬁc
thinking, expressible mathematically.
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Introduction
Three primary domains of human investigation and
experience offer insights into the nature and origin of
what is generally termed as consciousness: philosophy,
contemporary (hypothesis driven) science based on third
person or objective perspective, and ﬁrst person meta-
physical experiences arising from contemplative and
other (e.g. ecstatic, psychopharmacologic) spiritual prac-
tices. The most fundamental unanswered question is that
of the “hard problem:”
Why is it that when our cognitive systems engage in
visual and auditory information-processing, we have
visual or auditory experience: the quality of deep blue,
the sensation of middle C? How can we explain why
there is something it is like to entertain a mental image,
or to experience an emotion? It is widely agreed that
experience arises from a physical basis, but we have no
good explanation of why and how it so arises. Why
should physical processing give rise to a rich inner life at
all? It seems objectively unreasonable that it should, and
yet it does.1
Another way to ask this: how is it that conscious
beings are aware of qualia, i.e. the experiences of
consciousness? And how do we know that our experien-
ces conform to others? As yet, none of these domains of
human knowledge have resulted in a convincing, integra-
tive solution to the hard problem of qualia, though
extensive reporting of ﬁrst person experiences points in a
possible direction.
We feel that a generalized framework for consider-
ing the nature of consciousness can solve the hard
problem if it considers inputs from all three investiga-
tional domains: scientiﬁc, philosophical, and meta-
physical. We will also argue that reductionist,
materialist science has hit a dead end and a radical
approach departing from the practices of the last cen-
tury needs to be adopted. A systemic failure to priori-
tize this kind of truly broad spectrum, cross-cultural
engagement is identiﬁable among many, if not most
practitioners in all three domains. However, not only
should every possible resource be taken advantage of,
but a theory that incorporates all three may best serve
to create a language with which all participants work-
ing in the ﬁeld of consciousness studies can engage
each other in meaningful dialog despite the
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signiﬁcantly different backgrounds, world views, and
training. In fact, we argue here that what is needed is
an integrated approach, a transdisciplinary framework
allowing different perspectives and integration across
widely different disciplines.
For such a synthesis we here specify a monistic form
of idealism, that we call Fundamental Awareness. Monis-
tic views posit that everything in existence, all “reality,” is
comprised of a single substance: material (the reigning
paradigm in contemporary science, other than perhaps
quantum physics), ideal (comprising of non-material
“mind” or “spirit”), or neutral (neither material nor non-
material). In this paper, we present a synthesizing philo-
sophical and scientiﬁc (e.g., physics, biology, neurosci-
ence, etc.) statement that can be explanatory of the hard
problem and lend insight to a diverse group of meta-
physical traditions. We argue that even for the so-called
physical world, any attempt of a Theory of Everything
will fail outside the framework proposed here. We will
ﬁrst brieﬂy describe concepts and practices from the sci-
entiﬁc and metaphysical domains that we believe, at
minimum, need to be incorporated into this philosophi-
cal tradition. We will then weave these into a statement
of Fundamental Awareness beginning with a primary
axiom and associated statements to deﬁne the “one sub-
stance” underlying existence as non-dual “pure aware-
ness” or “awareness of awareness,” a discussion of the
initiating symmetry breaking (of non-duality into the
initiating duality of self and other, subject and object),
the three inherent, scale independent, universal organiz-
ing principles which act as natural laws for all levels of
reality implied by this framework (i.e., complementarity,
process, recursion), and will ﬁnish by returning to a brief
summary of some close afﬁnities of these concepts for
the scientiﬁc, metaphysical and philosophical domains.
Central themes of Fundamental Awareness
The following bodies of knowledge and experience are
the essential elements from which we build our frame-
work. We believe that any framework to understand con-
sciousness that does not incorporate these bodies of
knowledge, at least, or attempts to link them in an inte-
grated manner is, at best, incomplete and most likely cir-
cular and inconsistent with quantum mechanics and the
nature of experience itself.
Quantum mechanics
Understandings of quantum mechanics (QM) from the
Copenhagen Interpretation (CI) of Bohr and his early
quantum physicist peers, through subsequent elabora-
tions and extensions by Heisenberg, Born, Pauli and still
later on von Neumann, Wigner, Stapp and Kafatos indi-
cate the central and essential role of the conscious
observer in the moment by moment evolution of the uni-
verse.2-8 The essential core experiment demonstrating
such intertwining of observer and observed is the famous
“double slit experiment” in which a conscious observer
makes a free choice regarding how to examine the system
of a beam of quanta (e.g. electrons, photons) passing
through two parallel slits to produce an impact pattern
on the screen beyond the slits. If the experimenter makes
an observation of the electrons passing through one of
the slits, by knowing that indeed it passed through that
slit using a probing interaction, then the observed pat-
tern behaves like that produced by particles following a
deﬁned trajectory straight through the slit hitting the
screen and assembling into two bands directly opposite
the slits, as expected for particle behavior. On the other
hand, in the absence of direct observation, as they pass
through one slit or the other, the screen shows an inter-
ference pattern indicating the wave-like nature of the
electrons.
In the orthodox CI and in subsequent enhancements
by von Neumann, the wave function that describes possi-
ble outcomes of a quantum event is a complete descrip-
tion of all such possibilities and therefore, prior to
observation, all these possibilities exist in superposition.
The “collapse of the wave function” into a single “actual”
event is triggered by a speciﬁc measurement which is set
up by an observer, or a conscious observation of the sys-
tem. The (in)famous example of Schr€odinger’s Cat being
both “alive and dead” until the quantum event which
would trigger the release (or non-release) of poison into
the cat’s box is directly observed in recent quantum
experiments.9,10 Whether we focus on the wave/particle
duality of light or the alive/dead state of the cat, it is con-
scious measurement that creates the actual outcome of
the system being observed. In this sense, quantum phe-
nomena are contextual. One cannot speak of “indepen-
dent” outcomes without the measurement context used
to examine such phenomena.
The implications of these views were hotly debated
with, most notably, Einstein. His most signiﬁcant
attempt to undermine the views of Bohr and CI in
general, was the work with Podolsky and Rosen in
the so-called “EPR paradox” which they made to pro-
vide arguments for the incompleteness of QM.10
However, they assumed that the result, namely
“entanglement,” was impossible, thinking they had
therefore found a way to undercut the orthodox inter-
pretations of QM. As we know, the opposite has
occurred, with entanglement repeatedly being demon-
strated in many experiments spanning several decades
in well controlled experiments, not only in the
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quantum realm, but now in the macroscopic realm
with entanglement within diamond crystals.11-14 A
possible way out remained if one could prove that
there were “hidden variables” linking the two particles
that would account for the correlations of seemingly
entangled structures.15,16 However, such hidden vari-
able theories have proven untenable.
Speciﬁcally, in 1964 John Bell proposed a theorem and
mathematical formalism to test for the existence of local
realism that would require hidden variables implied by
the EPR paradox. This achievement then pointed to
methods for testing quantum mechanical predictions,
developing what has now come to be known as “Bell’s
Inequalities:” the basis for determining whether there are
hidden variables within a system.15 A full description of
the logic of derivation and logic of Bell’s Inequalities is
beyond the scope of this paper; however, the important
point is that he showed that if the inequalities were ever
not satisﬁed, then it would be impossible to have a local
hidden variable theory that accounted for the QM ﬁnd-
ings and, therefore, the EPR critique of the Copenhagen
Interpretation would also be wrong.
As pointed out in “The Consciousness Universe: parts
and wholes in modern physical theory:” 8
1. In an attempt to preserve the classical view of one-
to-one correspondence between every element of
the physical theory and physical reality, some
physicists have assumed that the wave aspect of a
quantum system is real in the absence of observa-
tion or measurement. Based on this assumption,
several well-known physicists have posited theo-
ries with large cosmological implications in an
attempt to obviate or subvert wave-particle dual-
ism and quantum indeterminacy. […] however,
Bell’s theorem and the experiments testing that
theorem have revealed that these attempts to pre-
serve the classical view of correspondence are not
in principle subject to experimental proof, and
must, therefore, be viewed as little more than phil-
osophical speculation.
2. When we properly evaluate the observational condi-
tions and results of experiments testing Bell’s theo-
rem, it becomes clear that wave-particle dualism
and quantum indeterminacy are facts of nature that
must be factored into our understanding of the
nature of scientiﬁc epistemology. In doing so, we
are obliged to recognize that any phenomena alleged
to exist in the absence of observation or measure-
ment in quantum physics cannot be viewed as real.
3. In words often attributed to John Archibald
Wheeler, “no phenomenon can be presumed to be
a real phenomenon until it is an observed
phenomenon.”
There are now several experiments performed over
the years by A. Aspect and collaborators in Paris,17 by N.
Gisin and collaborators in Geneva18 as well as several
other laboratories in the US and elsewhere, vindicating
quantum predictions to a surprising degree of accuracy.
Thus, while there are some alternate interpretations of
QM that differ signiﬁcantly from the line of thought that
descends through Bohr, Heisenberg, Pauli, Born and von
Neumann in particular, many of these do so only out of
an urge to preserve a classical world view (see http://en.
wikipedia.org/wiki/Interpretations_of_quantum_mechanics#
Summary_of_common_interpretations_of_quantum_
mechanics). This, we believe, in part represents the
imperative of the dominant philosophy of science of
the 20th century, most robustly developed by the Vienna
Circle: logical positivism. In this philosophical system,
only statements veriﬁable either logically or empirically
would be cognitively meaningful. Developed in the
absence of a knowledge of or acceptance of the ﬁndings
of QM already coming out of Copenhagen, these philos-
ophers reiﬁed a materialist view of the world that closed
the door on metaphysical speculations.19,20
While logical positivism eventually declined in inﬂu-
ence within the world of philosophy itself, its inﬂuence
in the halls of academic and popular science remains
supreme. It remains the dominant contemporary world
view: the world is material and empirical science is the
only appropriate method for understanding the world.
Thus, we now ﬁnd that, for the most part, there is a tacit
belief in contemporary culture that only empirical sci-
ence can explain consciousness itself. However, for the
purposes of this Fundamental Awareness framework and
remaining unhindered by the skeptical prejudices of this
world view, we consider the Copenhagen Interpretation,
particularly in the orthodox forms elaborated by von
Neumann, to be the most relevant to understanding con-
sciousness in the universe. As Henry Stapp has said (per-
sonal communication):
The radical innovation of standard quantum mechanics,
relative to its classical forerunner, is that it is intrinsically
a psychophysical theory in which our conscious mental
intentions are not predetermined by the physically
described aspects of the theory, yet play an essential
causal dynamical role in the theory, which generates pre-
dictions about phenomena in physically described con-
texts, and hence effectively solves the “hard problem.”
The universe is a self-organizing system
The universe is comprised of self-organizing systems, in
which every part, at every level of scale, contributes to
the emergent properties of the whole.21-29 Thus, accord-
ing to generally accepted, consensus opinions regarding
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the sciences, the physical universe arises and manifests
from interactions between space and time, matter and
energy at the smallest (Planck) scale. While there is as
yet no conﬁrmed and comprehensive view of the Planck
scale of existence, we consider a generalized view that a
quantum foam of entities arises within or from the vac-
uum. These entities, by interacting with each other, give
rise to (at least) the wave/particle entities described by
the Standard Model of particle physics. (Self-organizing
entities which comprise dark matter and dark energy are
implicitly included in all these discussions, though the
absence of details concerning their nature precludes fur-
ther inclusion in our framework; to be continued!)
As such, time and space emerge with the quantum
foam and the universe begins its rapid, exponentially
expanding evolution.30,31 When in permissive physical
conditions of this evolving inﬂationary universe, the
resultant self-organizing wave/particles in turn self-orga-
nize into larger wave/particles and then into atoms and
from this point on proceeds the evolution of the universe
according to standard cosmology. This self-organization
is of course mediated by the known forces: weak, strong,
electromagnetic and gravitational which apply through-
out, though their relative importance is scale dependent.
Some of these self-organized (and self-organizing) enti-
ties, in permissive conditions such as the temperate,
highly aqueous world of our own planet, also give rise to
living systems which on Earth have taken the form of
cells, multicellular organisms, and thence to local or
planetary ecosystems (“Gaia”).
Whether the self-organization arises from linear sys-
tems of interaction (e.g., in primarily quantum ﬁeld and
thermodynamic processes) or in non-linear systems (e.g.
all known biological entities, multi-body gravitational
systems), emergent phenomena develop at higher levels
of scale that arise from the interactions at lower levels of
scale. What these generalized forms of self -organizing
complexity have in common are:
1. All systems – at every level of scale, quantum and
classical - are comprised of potentially interactive
entities. (Given that “interactions” at this level of
scale are based on the non-local nature of all phe-
nomena, the construct intra-activity is probably
more accurate; however, for the sake of simplicity
here and later we will encompass non-local and
local behaviors as interactions and interactivity.)
2. The nature of self-organization is dependent on the
numbers of interacting entities and the richness of
the modes of possible interaction.
3. There is a necessary role for limited randomness
(“quenched disorder”) at all levels of scale which
allows for structural stability and/or adaptive
self-organization in the face of changing
environmental conditions. Too much disorder
and there can be no self-organization; too little
and there is no ability for an adaptive change in
the forms of self-organization in response to a
changing environment.
In all of these systems, the properties of the whole
are not predicted by the characteristics of the lower
scale parts that comprise them, as long as there are
sufﬁcient numbers of these parts and the conditions
of interaction and environment are appropriate to
allow for self-organization, relatively stable higher
scale, emergent structures will arise.8 The sum is not
just the collection of all parts; it is much more than
that. So at the quantum scale there are interactions
between wave/particle entities to give rise to such
emergent structures as plasmas, Bose-Einstein con-
densates, or larger wave/particle entities or atoms, etc.
At higher scales, atomic and molecular self-organiza-
tions yield the emergent properties of the substances
and materials of our own, usual level of scale: wetness
of water, hardness of diamonds, softness of talc.
And then, in biological systems, we ﬁnd the emergent
properties of autopoietic, living beings which, according
to Maturana and Varela33 and their scientiﬁc/philosophi-
cal descendants,33,34 includes cognitive capacities such as
sentience and sense making (eventually inclusive of ani-
mal and human minds), possibilities for reproduction,
and adaptive, evolutionary change in response to changing
environments. Such autopoietic systems then further self-
organize into communities (e.g., cities, cultures, ecosys-
tems) with similar capacities for adaptive change (though,
given the technically unbounded nature of such commu-
nities, it is difﬁcult to class them as strictly autopoietic).
Conceptualizing the world, then, as a nested hierarchy
undermines the idea of a materialist universe, a universe
that in some sense is knowable from some initial condi-
tions and through the application of dynamical equa-
tions of physics, made of “stuff” such as matter and
energy, or even time and space through which matter
and energy move and interact. However, it is in total res-
onance with the view of a quantum universe which even-
tually appears to conscious observers as the classical
world. The appearance of material stuff is scale depen-
dent. Two examples of appearances that are scale depen-
dent (and which may be reiﬁed by an observer as having
inherent existence):
1. A “bait ball” of ﬁsh appears from a distance as a
single, uniﬁed, albeit moving globe-like entity, but
on closer view resolves into, not a thing per se, but
a phenomenon arising from smaller things, the ﬁsh
themselves (Fig. 1A).
2. Amurmuration of starlings appears likemoving shapes
in the sky, but these also, like the bait ball, resolve at
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closer inspection into a phenomenon made up of
smaller things (Fig. 1B).
In turn, the bodies of each ﬁsh or bird (or, for that
matter, of you, our reader), in turn, are also not things at
all: at the microscopic level each body resolves into a phe-
nomenon arising from the interactions among the com-
munity of component cells comprising the organism.
Thus “thingness,” the appearance of materiality, even of
living things, is dependent on the scale of observation.26-28
(In all of these there is a role for randomness, not
complete disorder, but quenched disorder. These are def-
initional in the behaviors of quantum systems: the wave
functions which deﬁne possible behaviors are not purely
random, but by deﬁnition are display a constrained sto-
chasticity. Such limited randomness is then necessary in
biological systems for what Stuart Kauffman has called
the development of “adjacent possibles” through which
adaptation and evolution can take place. Complete order
would prevent adaptive changes; unconstrained disorder
would disallow self-organization. In other words,
quenched disorder have important consequences for the
known issues related to environmental decoherence and
quantum biological processes existing in a varying envi-
ronment, allowing for stable biological structures.)
Also note that appearance implies observation. There-
fore, observation at all levels is implied, it cannot be
taken out of the picture at any scale.36 Observation itself
further implies sensory experience or qualia, more or less
complex depending on scale. It is in this sense that our
complexity approach is steeped in the underlying quan-
tum nature of the universe which naturally merges into
the participatory role of consciousness.3-7,36,37 Material-
ity, which really means an external reality of distinct
objects, becomes important as we rise from the quantum
to the classical realm (indeed, materiality deﬁnes that
transition) (Fig. 2). But there is no ﬁxed material “stuff”
of which the universe is constructed. Thus, the self-orga-
nizing universe necessarily is a non-material universe.
Fundamental Awareness in some metaphysical
systems
It is difﬁcult to draw parallels between very different and/
or distant metaphysical systems given the cultural and
linguistic speciﬁcities with which reports of ﬁrst person
experiences are expressed. This linguistic imprecision, in
fact, was a primary factor in the rejection of metaphysics
by the logical positivists. Nevertheless, the very transdis-
ciplinary nature of conscious phenomena and connec-
tions to the physical, quantum world, require levels of
imprecision and qualitative arguments. However, we
assume the validity of inclusion of these ﬁrst person
accountings as championed by Varela and Shear: “[…]
dealing with subjective phenomena is not the same as
dealing with purely private experiences, as is often
assumed. The subjective is intrinsically open to intersub-
jective validation (second person interactivity), if only
we avail ourselves of a method and procedure for doing
so.”39
Their “pragmatic” “method and procedure for doing
so” involves acknowledging important caveats: the valid-
ity of ﬁrst person experiences as data does not imply that
they are privileged over other forms of experience; ﬁrst
person experiences worth studying are derived not from
Figure 1. Examples of scale dependent appearances—things
vs. phenomena—of self-organizing systems. In self-organizing
systems, whether the entities involved appear to be a thing
vs. a process arising from the interaction of smaller things
depends on the level of scale at which the system is
observed. Thus, (A) a baitball of ﬁsh appears as an object, a
“ball,” at this level of scale, though it is clear from closer
observation that the ball is made of interacting ﬁsh; likewise,
the ﬁsh themselves, appear as solid entities at the everyday
scale, but are recognized as emergent phenomena of inter-
acting cells at the microscope level (Photographer: Christo-
pher Swann). Another familiar example is how ﬂocks of birds,
in this case a murmuration of starlings (B), appear like mov-
ing, shifting objects in the sky, though they are clearly also
interactions of the birds themselves, which in turn are emer-
gent phenomena of interacting cells, etc (Photographer:
Menahem Kahama, Getty Images).
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tentative or introductory applications of an introspective
or contemplative practice, but from deep experience over
time; methodologies that can provide “an open link to
objective, empirically based description” must be devel-
oped. In regards this last point, in particular, it often
“implies an intermediate mediation, a second-person
position.” Thus, Varela and Shear hope that “overall
results should be to move toward an integrated or global
perspective on mind where neither experience nor exter-
nal mechanisms have the ﬁnal word.”
The “second person” mediation, in this sense, is
exempliﬁed, by the nature of teacher to student trans-
mission of insights, validated by common experiences,
by both participants. One doesn’t read a book on
“how to meditate” and then just do it; while occa-
sional practitioners may have interesting experiences
to report, the deep practice requires a second person
perspective, i.e. a mediator who speaks to the practi-
tioner’s experience from within her own ﬁrst person
experience, the interaction, the reporting and response
between the two serving to guide and develop a
robust, deep, and usefully insightful set of experiences.
Through such iterative interactions, they reach a com-
mon framework and agreement, to then be integrated
with third person investigations and hypothesis
formation.
We describe insights from four such traditions
selected not because of the particular clarity or authority
with which these traditions speak, but because these are
the ones with which the authors are most familiar from
personal (ﬁrst person) practice or through academic
study of ﬁrst person reports. What all of these share is
that ﬁrst person experiences point to what we would
describe as an underlying, monistic, non-dual Funda-
mental Awareness. They are not the only formulations
found in the larger diversity of metaphysical traditions in
the world; indeed, even within single communities of
belief, these experiences may be explained or described
differently. Nonetheless, we ﬁnd the commonalities
between these different perspectives—and their reso-
nance with our own personal experiences—to present a
compelling case (bearing the above caveats in mind) for
Fundamental Awareness as a framework for the nature
of consciousness in the universe and the relationship
between them.
Vedic traditions
Many Indian philosophical systems trace their origin to
the ancient Vedas; in particular there is Vedanta.
Within Vedanta there is Advaita Vedanta, which means
non-dual Vedanta, perhaps the best-known school of
non-duality, wherein Atman (the individual) and Brah-
man (the Absolute) are the same. The basic principles
of nondual Vedanta are summarized in Adi Sankara’s
Viveka Chudamani (Crest-Jewel of Discrimination) 39:
a) “Brahman is Reality” b) “The world is an illusion”
(Ishvara) and, c) “The individual Self is nothing but
Brahman.”
We note that Sankara’s “illusion” is a term emphasiz-
ing that a separate world from Brahman is illusory. It
does not deny objective reality, but instead means that a
separate reality from the experience of consciousness is
non-existent. To see the world as independent and sepa-
rate from the Self (Brahman), is an illusion as it ulti-
mately denies the very existence of Brahman, the non-
dual, monistic ground of existence.
The ancient system of Saivism also traces its origins
to the Vedas and extends many of the principle con-
cepts of Advaita Vedanta. In particular, modern Kash-
miri Saivism constitutes a body of philosophical
teachings described as a Trika (triadic) system, consist-
ing of Paramasiva or supreme Siva, the Absolute, undif-
ferentiated Being (akin to Brahman); Sakti (universal
Energy), also known as Citi (universal Consciousness,
Figure 2. Schematic of the self-organizing universe as it arises
from non-dual, Fundamental Awareness: a monistic, non-dual,
ﬁeld of pure awareness. The emergence of the dualistic universe
from this Fundamental Awareness is characterized, at the ﬁrst
and all subsequent levels of scale, by process (as creative intra-
activity in non-local scales, as creative inter-activity at higher,
material scales, and as sentience in biological systems); comple-
mentarity; and recursion. As in some mathematical formulations
of physical theory descriptions of existence (e.g., M-theory), the
most small and the very largest scales are indistinguishable.
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as the creative power of the Absolute Being); and Nara,
the individual soul.40-42 The triadic teaching holds that
there is no difference between Siva and Sakti/Citi, and
in fact no difference between Consciousness which is
the One Paramasiva/Citi and the individual; in other
words this is a key point of departure from Advaita
Vedanta. In the Saivist view, there is a kind of comple-
mentarity between the Absolute and the individual,
between the ground of being and the existent universe
as we perceive it.
Saivism is quite speciﬁc about levels of reality, pro-
cesses and relationships which provide objective descrip-
tions of basically subjective realms, the tattvas. This
detail is in line with western scientiﬁc and philosophical
approaches. Paramasiva is Absolute Reality, the undif-
ferentiated universal Being and substratum of all exis-
tence. As Citi, the creative energy of the Absolute Being,
unfolds the universe without need of any substance other
than Herself as pure Awareness, She (the Creatrix of the
universe) is the ultimate source of all created manifesta-
tions, all objects, and all experiences of the subjective
individual selves. As such, She is also the source of the
mind. The dynamical aspect of Awareness, Citi, gives
rise to countless beings and countless worlds. Citi repre-
sents the immanent aspect of existence, while Parama-
siva is the transcendent aspect of existence, the pure
Being.
Lurianic kabbalah
There are no singular, universal and authoritative
views in Jewish texts or lore to deﬁne the nature of
“God” and of God’s relationship to the universe; the
Biblical text and subsequent commentaries and
embroiderings in the textual traditions are varied and
inconsistent (though always colorful). However, a par-
ticular thread of discernment came with the develop-
ment of Lurianic Kabbalah, the 16th century mystical
tradition and practice system developed by Isaac
Luria and his associates and disciples.43,44 This system
describes the Ayn Sof (variously: “without end,”
“without limitations,” “inﬁnite”) as the non-dual,
monistic substance out of which the world arises. The
paradox of a ﬁnite world, with deﬁnable, dualistic
qualities, arising from a non-dual inﬁnity without fea-
tures amenable to description is solved in this system
by the concept of tzimtzum, or withdrawal, whereby
Ayn Sof makes a (non-temperospatial) “clearing” into
which the dualistic world can emanate. The emer-
gence of our phenomenal world then proceeds to
arise/manifest through four stages: Atzilut (“emana-
tion”), B’riah (“creation”), Yetzirah (“formation”) and
Assiyut (“action”).
Buddhism
We turn to a branch of Tibetan Buddhist philosophy/
practice called Dzogchen (related in content and practice
to Chan/Zen Buddhism, whether not they had actual
inﬂuence on each other’s development). In Dzogchen,
Rigpa is deﬁned as a “reﬂexively self-aware primordial
wisdom.”45 Rigpa is the ultimate substratum of the
“mind stream,” consisting of clear and luminous aware-
ness. Berzin describes this:
The subtlest level of mental activity (Mind), which con-
tinues with no beginning and no end, without any break,
even during death and even into Buddhahood. It is indi-
vidual and constitutes the mental continuum of each
Being. It is naturally free of conceptual cognition, the
appearance-making of true existence, and grasping for
true existence, since it is more subtle than the grosser
levels of mental activity with which these occur. It is
named the Light.46
Also according to Berzin there are three aspects to
rigpa:
1. The essential nature of rigpa: primal purity. Rigpa
is primordaly without stains, both being self-void
and other-void;
2. The inﬂuencing nature of rigpa: the manner in
which rigpa inﬂuences others. Rigpa is responsive-
ness. It responds effortlessly and spontaneously to
others with compassion;
3. The functional nature of rigpa: rigpa effortlessly
and spontaneously establishes “appearances.”
The ﬁrst of these reﬂects Rigpa’s non-dual nature.
The third reﬂects the spontaneous way in which it
gives rise to the phenomenal world, i.e., it is not only
the deepest substratum of mind, but also of the phe-
nomenal world itself in which dualities and “appear-
ances” arise.
Fundamental Awareness
Primary axioms
Our approach to consciousness, this framework of Fun-
damental Awareness, thus rests on insights from QM
and studies of self-organizing systems and reﬂects a deci-
sion to take “pure awareness,” as it is described and
refracted through the experiential lenses of the above
(and other, undescribed) contemplative traditions as axi-
omatic. Thus, what we propose here, Fundamental
Awareness, begins with these primary axioms:
1. The substratum of existence is Fundamental
Awareness, i.e. pure awareness which is reﬂexively
self-aware.
2. Fundamental Awareness is non-dual and non-
material.
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How to deﬁne Fundamental Awareness immediately
becomes a question for which, necessarily, all answers
are inherently insufﬁcient. As Fundamental Awareness is
non-dual, any attempt to make a complete linguistic or
mathematically formal system to deﬁne and describe it
will inevitably contradict itself or, conversely, any consis-
tent description, with words or mathematics, will neces-
sarily be incomplete. And therefore, we would suggest, it
can only be truly known experientially (as through meta-
physical practices) rather than conceptually (through
empirical science or philosophy). Nonetheless, we must
try. So: if awareness may be generally deﬁned as “the
state of knowing or perceiving,” Fundamental Aware-
ness, tautologically, is “the state of knowing/perceiving
the state of knowing/perceiving.”
Some associated statements considered as reﬁnements
or commentaries then follow:
1. Emanation of the phenomenal universe is initiated
by a ﬁrst symmetry breaking wherein Fundamental
Awareness, as it begins to manifest/perceive the pos-
sibility of Self and Other, moves from a self-reﬂexive
“I Am” to “I and That,” or Self and the Universe.
2. This primary symmetry breaking results in the
dualistic phenomenal universe with the emanation
of space-time, matter and energy.
3. The emergence of the dualistic universe from the
non-dual Fundamental Awareness is characterized,
at the ﬁrst and all subsequent levels of scale, by
process (as creative intra-activity in non-local
scales, as creative inter-activity at higher, material
scales, and as sentience in biological systems), com-
plementarity and recursion (Fig. 2).
Core principles of the self-organizing universe
The initial emanation of space and time, matter and energy
that comprise both the initiating events (Big Bang) of the
universe as well as its moment by moment maintenance
represent the initiation of duality in contrast to the substra-
tum of non-duality. This is complementarity, in Bohr’s sense
of the term, and one core principle of Fundamental Aware-
ness, i.e., it is irreducibly present at every scale and from
every perspective. One might ask, of course, whether this is
truly fundamental because prior to the initiating symmetry
break there is, by deﬁnition, no ability to assign qualities to
the non-dual awareness, including complementarity. How-
ever, what pre-exists the initiating symmetry break is also
therefore beyond description and, de facto, to describe it we
are already an observer that has arisen from it. Our presence
to interrogate its nature necessarily implies that this non-
dual pure awareness is in complementarity with the dual,
phenomenal universe. Thus complementarity is fundamen-
tal in this sense.
At the Planck scale we still do not have a clear under-
standing of the nature of existence, though terms often
applied with varying degrees of precision are quantum
vacuum and quantum foam. The smallest entities that
arise at this smallest scale, inclusive of quanta of space
and time, of energy (and therefore matter, in whatever
form[s] it manifests at this scale), interact with each
other giving rise to acts of creation, to higher level, emer-
gent structures. We refer to this as process (with scale
and self-organizational subclasses to be further deﬁned,
below). These higher level structures (e.g. the particle/
wave entities of the Standard Model) can then interact to
give rise to higher level structures and, therefore, the uni-
verse manifests in recursive patterns, unfurling as inﬂa-
tionary cooling allows for stability at every higher level
of scale. Thus, these three principles—complementarity,
process, and recursion—are seen operating together,
working within and throughout the uniﬁed whole, the
holarchy, of the cosmos and of its component parts, in
many different ways, in the purely physical and biologi-
cal realms.
Complementarity
The concept of complementarity was ﬁrst expressed for
QM in Bohr’s Como lectures.37 It is so essential to under-
standing Bohr’s Copenhagen Interpretation that Bohr
actually referenced it in his own coat of arms with the
Yin-Yang symbol. Essentially, quantum phenomena
exhibit complementary aspects that are revealed by spe-
ciﬁc observational modes or perspectives, i.e. there are a
range of possible states prior to observation and any sin-
gle observation is unable to simultaneously capture all
aspects of the complete physical situation.
Interestingly, it is often forgotten that Bohr also felt
that complementarities existed at higher levels of scale,
including the biological and cosmological realms.2,36 He
did not intend it to be a purely quantum organizing prin-
ciple, although the emerging QM attracted most of his
energies in the formulation of complementarity. We
have described similar quantum-like complementarities
in all larger scale structures.36 As mentioned above, the
nature of an observed “event” (to employ, intentionally,
a Whiteheadian term)—thing vs. phenomenon arising
from smaller things—depends on the selected observa-
tional scale.26,27
As a particular “horizon of knowledge” is approached,
prescribed by a physical constant (e.g., Planck’s quantum
of action for the quantum scales; the speed of light for
rapidly moving objects, etc.), complementary constructs
need to be brought into the picture to present a fuller
depiction of the underlying reality.8,35,47 Far away from a
horizon of knowledge, one of the constructs (e.g. classical
mechanics) can operate well but close to the horizon,
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classical description breaks down. At these levels, relativ-
ity or QM, has to be brought in.
In fact, the whole exists not at any single level of scale,
nor in a hierarchy of systems, but, to use Koestler’s
term,48 as a holarchy, a holistic (quantum-like) superpo-
sition of all levels of scale.
Thus, the bait ball of ﬁsh, described above; our bodies
which are comprised of human and non-human cells. At
the nanoscopic scale, cells themselves disappear from
view to reveal atoms and molecules self-organizing in
aqueous suspension. No single scale of observation can
reveal the whole; at the moment selection is made of a
scale of observation, the features of other levels of scale are
hidden from view.35 which comprise the system. And
such a holarchy privileges no particular scale as prime
over any other. This is the same as the “part-whole com-
plementarity” described by Nadeau and Kafatos.49
Similarly, at cosmological scales, the horizons of
knowledge are deﬁned by the scale of the universe (the
so-called Hubble radius) and the age of the universe (the
Hubble age). As these scales are approached complemen-
tary constructs such as the open/closed universe; evolv-
ing/steady-state universe, single universe/multiverse, etc.
emerge and are both needed to more fully describe the
whole universe.8,47,49 It is in this approach that the ﬂat
universe would be seen as the observational “choice” or
middle way between these complementarities.
It is important to emphasize the role of observation
when a horizon of knowledge is approached: Whereas
far away from such a horizon, the behavior of objects is
well described by an existing (single) perspective, as the
limits of observation are reached, a single perspective
cannot work anymore. On this basis, Kafatos and
Nadeau (as well as others) have argued that the ﬁne tun-
ing in the universe cannot be understood until the
observer is fully brought into the picture.8,47,49
We also emphasize that no scale dependent or perspec-
tive dependent view is prioritized or privileged over any
other. They all have equal value, weight, or importance
within the larger whole. For this reason “holarchy” is a
preferred term to “hierarchy.” There is no absolute hier-
archy within all the (potentially inﬁnite) sets of comple-
mentary pairs. Whatever hierarchy is presented, it is
contextual and dependent on observational choices. As
such, all complementarities exist in superposition. In the
quantum realm these are “true” superpositions, in the
classical world holarchy provides the corresponding,
quantum-like concept.
A mathematical and logical reﬂection of these com-
plementarities is that G€odel’s incompleteness theorems
apply.50 Since the self-organizing features of any system
can be modeled as an axiomatic system, G€odel’s incom-
pleteness theorems indicate that every modeling by an
observer is necessarily incomplete. Alternate, comple-
mentary models are always necessary for successful cap-
ture of all the qualities of the entire system. Given that
the entire cosmos reﬂects a holarchy which can at least
hypothetically be modeled as such, however vast it is,
complementarity is always, at every scale and within
every scale, an irreducible feature. And thus it is, also,
that we can acknowledge that the limitations on linguistic
and mathematical deﬁnitions of the non-dual Fundamen-
tal Awareness are the very same limitations asserted by
G€odel’s incompleteness theorems.
Process
As noted, implicit in our understanding of the universe
as a holarchy of self-organizing systems is that the enti-
ties comprising these systems, from quantum foam to
cosmological scales, can interact with each other and
thereby self-organize, giving rise to emergent structures
at higher levels of scale. Thus, they are both interactive
and creative. In this way, non-dual awareness gives rise
to a dynamic, ever changing universe that is neither inert
nor insentient (i.e., not a material entity as typically con-
ceived in our culture). Broadly, we would consider this
creative interactivity to be largely the same as that
described by Alfred North Whitehead and, thus, choose
the word process to describe the general class of these
activities.50 There are three forms of process we identify
relating to different levels of scale and different modes of
self-organization. While we have previously referred to
all of these as “sentience”30 we now restrict that word to
biological entities.
Process may be described as involving three general
activities:
1. sensing of the environment;
2. internal processing (within each entity) of the
sensed information, necessarily a stochastic process
(e.g., quantum stochasticity of the quantum realm
at lower levels of scale, “quenched disorder” of
complex systems at higher levels of scale);
3. emergence of a response.
These activities have distinctive features particular to
different levels of scale, not only regarding the nature of
stochasticy as part of the “internal processing,” but also
pertaining to other issues, such as non-locality. Thus, we
would now apply three terms to these processes based on
the scale of entities described and the nature of self-orga-
nization whereby entities produce new, emergent phe-
nomena: creative intra-activity, creative inter-activity,
and sentience.
Process as creative intra-activity
In the quantum realm (meaning elements of the quan-
tum foam and the tiers of subatomic particles of the
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Standard Model) non-locality pertains, so that while, as
particles, each of the entities participating in the self-
organizing may be considered a well-deﬁned, i.e.
bounded particle, they also, complementarily, are
unbounded waves. Thus, the words “environment” and
“internal” in the above deﬁnitions, in the quantum
realm, are not reiﬁed as distinct domains separated by a
distinct boundary. The environment is internal; the
internal is environment. Non-locality leads these aspects
to be complementary to each other. Thus, we chose
intra-activity to describe this form of process. Its media-
tors comprise the fundamental tetrad of weak, strong,
electromagnetic, and gravitational processes (though
gravitation to probably a lesser extent, pending veriﬁable
theories of “quantum gravity”) (Table 1).
Process as creative inter-activity
As we move into higher levels of scale, such as those at
which we ﬁnd atoms and molecules, entities start to
become more bounded. We are at the transition between
the quantum realm and the classical world, a boundary
which is arbitrary in the view of von Neumann.5 While
non-locality certainly applies to atoms and molecules,
the “internal” aspect becomes more focused, shall we
say. The external, while still extending as an inﬁnite
wave function with ever more distant, potential electron
shells, their probability becomes rapidly minimized.
Even more so for molecules and larger scale aggregates
of molecules. In all of these systems, the stochasticity of
information processing is that of the quenched disorder
of the quantum world. The primary mediators at this
level of scale are weak and strong forces in the organiza-
tion of nuclei and electromagnetism for evolution of
electron shells and molecule associated electron clouds
(Fig. 3).
Atoms and molecules can then begin to self-organize
in two different ways. The ﬁrst has been termed “ther-
modynamic complexity” by Peter Cariani51 which results
in most of the material aspects of the classical world: of
stars, planets, and planetary fragments: water (ice, liquid
or steam), rock (magma, lava, or solid), etc. Electromag-
netism continues, of course, to be of primary relevance,
though gravity now becomes a truly dominant effect
(Figs. 2 and 3).
Process as sentience
The other mode by which atoms and molecules (and
now biomolecules) self-organize is that of biological/liv-
ing systems. This takes place when ions, molecules and
biomolecules begin to self-organize in the liquid environ-
ments (aqueous environments on earth, at least) in
which life arises. In these systems, process becomes
what is readily apprehended as “sentience” (Figs. 2
and 3).32-34,52,53 The boundary between inside and out-
side becomes a deﬁning principle of living systems. The
stochasticity within these structures, single cell or
Figure 3. Some mediators of process (“creative intra-activity,” “creative interactivity” and “sentience”) at different levels of scale and
complexity. In the common view, non-locality predominates at the smallest, quantum levels of scale, in which realm we term the form
of process “creative intra-activity;” at higher levels of scale, with the emergence of reiﬁed boundaries in which non-locality is superceded
by materiality, process consists of “creative interactivity;” and, ﬁnally, in biological forms, process presents as true “sentience.” (A recent
“suggested” view indicates that non-locality is present throughout, but is “veiled;” see Kafatos and Kak60). Biomolecules, depending on
the species, include molecules such as neurotransmitters, hormones, antibodies, leptins, etc. Cells may belong to organisms (e.g. immu-
nocytes, neurons) or microbial ﬂora living in synergistic mutualism (e.g., gut and skin ﬂora). Nervous systems in multicellular organisms
may be, for example, in the form of nerve nets in lower species like Radiata, or central and/or peripheral nervous systems in Bilatera.
(Table adapted from Theise and Kafatos29)
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multicellular organisms, we relate to the quenched disor-
der of complex systems at the “edge of chaos.”54 In cellu-
lar autopoietic systems, the internal processing is
comprised of the self-organizing interactions of the
organelles, molecules and ions within the cytoplasm and
the cell wall/membrane (Fig. 3). Thus deﬁned, sentience
is not separate from the physical nature of the system, it
is not something between or above or underlying the
components of the system, it is the process itself occur-
ring between the component parts as expressed at the
level of the whole (Fig. 2).
We are left with some interesting possibilities for
reframing old questions. Are the qualia each one of us
experiences as “my mind” a reﬂection of the arising of
sentience within levels of scale in which non-locality
ceases to predominate and boundedness of systems
becomes reiﬁed for some species into a sense of self and
other, of separation? Is the “problem of consciousness”
then, not only a reﬂection of the seeming, bounded
nature of entities in the classical realm, but also of evolu-
tionarily adaptive development – for some species – of a
concept of self? After all, for some species, such as bees
and ants, the “being which is sentient” seems to be at the
level of the hive/colony rather than at the level of the
individual. We would note, too, that these seeming
boundaries are merely a reﬂection of complementarities
between scales as we have previously emphasized, having
no truly inherent existence.36
Recursion
Recursion is a fact of both classical and quantum
realms. Scale invariance is inherent in non-linear
dynamical systems as evidenced by fractal structures,
which apply to classical systems.24 In general relativ-
ity, on the other hand, we have holographic informa-
tion stored on the surface of a black hole; given that
the universe in its entirety can be considered a black
hole, the universe itself is holographic.55-57 At the
quantum realm, recursion operates in quantum statis-
tics for both bosons and fermions. So, for example,
the different spin (integer or half integer) quantum
numbers for particles give rise to similar structures
extending over many orders of magnitudes. Were it
not for the Pauli principle, there would be no mole-
cules and, therefore, no macro scale structures of any
kind, living or otherwise. The Pauli principle is itself
a consequence of quantum statistics, it applies to fer-
mions (which are half-integer spin particles), a com-
plementary type of statistics to classical statistics,
wherein all particles are identical and no limitation as
to how they bind together (in fact the very concept of
binding is itself a quantum phenomenon) ever arises.
In biological organisms and subcomponents of them,
such as neuronal systems, leaves, root systems, etc. fractal
scaling operates over many orders of magnitude. In fact,
dendritic patterns seem to be dominant in the brain, in trees,
as well as streams of luminous matter connecting galaxies in
clusters of galaxies, indicating an underlying principle which
cannot be just assigned only to certain scales. Recursion, like
complementarity and process, is present across all scales (as
evidenced by the Universal Diagrams, Fig. 4). For example,
the structure of objects made of bosons (integer spin par-
ticles) is also recursive but appears completely different
from fermion-based structures. Fermions and bosons are
also complementary and give rise to recursive structures,
which are in creative interactivity with themselves and other
surrounding structures.
Recursion (accepting for the simplifying concept of
temporal ﬂow) can be thought of as “deriving” from
complementarity combined with process. The quantum
vacuum/quantum foam complementarity results in
agents that, through creative intra-activity, creative
inter-activity or sentience, create higher level emergent
structures; these in turn create a higher level of emergent
entities on upward to the highest scales of the Universal
Diagrams.
Two special features of these concepts, related to
quantum “weirdness,” need to be emphasized. The ﬁrst
is that from the perspective of the Quantum Vacuum the
universe is actually atemporal, existing in a kind of
grand, all-encompassing, holarchical simultaneity, the
ﬂow of time being more a function of our human ner-
vous systems and the stories they create, than of the
physics which describe the world. The second is that the
very large is contained in the very small and the very
small in the very large (Fig. 2). This is the basic under-
standing involving superstrings: the universe comprises
them but is also composed of them.58 And in fact, here
we again encounter non-locality (in the superstring ﬁeld)
and locality (giving rise to particles and all local objects
in the universe). As has been said: “As above, so below.”
Fundamental Awareness and the three domains
of inquiry
Scientiﬁc domain
Fundamental Awareness is wholly in keeping with the
orthodox von Neumann interpretation of QM. It encom-
passes all established contemporary sciences through the
lens of self-organizing systems at all levels of scale,
including living and non-living systems. There are no
contradictions between Fundamental Awareness and
contemporary science.
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That being said, however, there are insights of value
from this perspective. The ﬁrst, already mentioned, is
that the universe is inherently non-material. Materiality
is merely a scale dependent phenomenon. To reify this
materialist perspective as the only “scientiﬁc” view—as
do many contemporary, self-proclaimed “skeptics”—is
in fact to take a non-scientiﬁc stance, wholly in keeping
with the ideas of Logical Positivists which have been
thoroughly and rigorously undermined by their own
quiet, backbencher, Platonist Kurt G€odel.60 The emer-
gence of locality from non-locality, also recently referred
to as “veiled non-locality,” of the appearance of material-
ity from the non-material, is a readily demonstrable
property of the known universe.61
Likewise, boundaries between objects are scale depen-
dent as well which has implications for design of experi-
mental systems, the acceptance of which necessitates a
move from the purely reductionist scientiﬁc approaches
toward a systems approach, particularly when consider-
ing biology.35 Such a shift of methodology and focus is
already clear as systems theory ﬁnds ready applications
throughout the sciences in this millennium. A fuller con-
sideration of this issue is beyond the scope of this paper,
but can be found in prior published discussions.36
The axiomatic approach to Fundamental Awareness
we begin to express herein also provides interesting pos-
sibilities for mathematization that we hope will lead to
formal statements with computational and predictive
power. Possible ways in which this may be accomplished,
for example, include modeling the initiating symmetry
break and the emergence of self/other dualities through
Hilbert space analyses and applications of sheaf theoretic
algebraic topology and category theory.
Currently, Kafatos has developed a mathematical
formalism that ties together the observer with the
observed in the most primary of relationships, the I
Am and all derivatives such as I Am That state-
ments.62 In summary, the mathematical formalism
accepts the view that awareness is primary, operating
through the three principles discussed in the present
Figure 4. A universal diagram of luminous power radiated as a function of mass of objects in the universe. The scales extend over 70–
100 orders of magnitude, from the quantum realm to the universe. Note the tight relationship followed by most objects (diagonally,
bottom left to top right) with bright, explosive events and quanta being outside the main diagonal relationship. Similar diagrams can
be drawn for other physical parameters of objects.
e1155010-12 N. D. THEISE AND M. C. KAFATOS
work, all of which apply at all scales. Five logical
statements are developed wherein the object and the
subject are uniﬁed but in consecutive steps, the begin-
ning of differentiation is set up. As such, the mathe-
matics allows for a rudimentary formalism of the
qualia of experience that is a simpliﬁed version of
Hilbert space convention encountered in quantum
mechanics, using the bra and the ket generalized vec-
tors corresponding to the subject and the object. This
approach has the advantage of bringing forward a
familiarity with quantum formalism.
As quantum mechanics is the only physics we have
that fundamentally relates to observation, the connection
to Hilbert space is natural. The mathematical formalism
does, however, go beyond speciﬁc interpretations of
quantum mechanics and has strong philosophical foun-
dations in Western philosophy as well as monistic sys-
tems of the East. Kafatos explores the full development
of this axiomatic mathematical approach through when
the identity of object and subject breaks down.62
Metaphysical domain
Fundamental Awareness and the core principles of com-
plementarity, process, and recursion, along with the prin-
ciples inherent in a self-organizing universe ﬁnd a
surprising array of reﬂections back to the metaphysical
systems described above. In mapping concepts across
these different domains, we show that Fundamental
Awareness is capable of providing a language for mediat-
ing the cross-cultural and cross-disciplinary interchanges.
Vedic traditions
In the Vedic traditions, as we have noted, there is tension
between some of the concepts of Advaita Vedanta and
Saivism. In the former, the ground of being, Brahman, is
the “real” and everything of the phenomenal world aris-
ing from that is illusion, Ishvara; in the latter, the ground
of being, Paramsiva, is identical with all aspects of the
phenomenal world, Sakti. The tension between these
concepts dissolves in the view of Fundamental Aware-
ness in which complementarity is an irreducible aspect.
Complementary states that these views are not in a rela-
tionship of either/or, but one of both/and. The Advaita
Vedantist point of view is merely the complementary
aspect of the Saivist view.
The detail of the Saivist view now also begins to illu-
minate the process whereby the non-dual substratum of
reﬂexive awareness gives rise to the dual nature of the
phenomenal universe. It is not through a sudden, cusp-
like emanation in which the non-dual arises all at once.
Rather, there is a process even within this emanation.
The ﬁrst 5 pure levels of the Saivist scheme reveal this
unfolding as the non-dual, awareness of awareness (“I-
Am”) generates three sequential levels of separation lead-
ing to duality (“I-[Am]-That” or Unlimited Will; “That-
[Am]-I” or Unlimited Knowledge; and I-Am-That or
Unlimited Action). This process does not, however, lead
to a full differentiation until the great power of limitation,
Maya, limits the unlimited powers of I-ness, giving rise to
space and time and still higher levels of tattvas. These
processes are amenable to mathematical formalism (see
above) and therefore may potentially lead to a truly for-
mal statement of a theory of Fundamental Awareness.
Buddhism
Having stirred Buddhist views of “mind” and “aware-
ness” into our formulation of Fundamental Awareness
and the self-organizing nature of the universe that ema-
nates from the substratum of self-reﬂexive awareness, we
can then, in turn, use the concepts of this view to shed
light on other Buddhist metaphysical concepts (summa-
rized in Table 1).63,64 For example, the fact that the
nature of emergent structure(s) depend(s) on every crea-
tively interacting member of every component of the
holarchy is another way of stating the Buddhist notion of
“interdependence.” Given that quenched disorder/lim-
ited randomness is an inherent aspect in creative interac-
tions at all levels of scale (providing the adaptive
capacities that make living systems alive), there is an
inevitability of mass extinction events, i.e., “imperma-
nence.” The fundamental nature of complementarity is a
direct statement of the Buddhist concept of “emptiness
of inherent existence.” And that all interactive is creative,
recursively giving rise to higher level scales of entities
which in turn are creatively interactive, is analogous to
Buddhist notions of Karmic law, that all effects are
dependent on prior causes and these effects, themselves,
then become the causes of future effects.
Lurianic kabbalah
One of the paradoxes of this Kabbalistic view of creation
is that what links us and our world to the divine is also
Table 1. Comparison of complexity concepts of the universe with
corresponding Buddhist concepts.
Complexity Concepts Buddhist Concepts
Materiality or “thingness”
is scale dependent
Emptiness of inherent existence
Inevitable mass extinctions Impermanence
Nature of emergent structures
depends on interactions
between every member of
the system, at all levels of scale
Interdependence
Creative interactivity results
in recursive cycles of further
creativity
Karmic law of cause and effect
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what precludes our easy, direct experience of the divine.
It is very similar to the issues raised in Vedic traditions
regarding the relationship between Brahman/Isvara,
Siva/Sakti. As in those traditions, the principle of com-
plementarity illuminates this paradox, since the simulta-
neous linking to the Eyn Sof and its concealment from
view relate to the scale dependent nature of existence
(Fig. 5). Of particular interest is that the terms for the
recursive emergence of the universe from the Eyn Sof
actually reﬂect our scientiﬁc understandings. Atzilut/
emanation: the Planck scale, dual universe emanates
directly from the non-dual rather than being comprised
of lower scale creatively interacting units; B’riah/
creation: the Planck scale units, through creative intra-
activity, literally create material from the non-material,
an apparent “ex nihilo”—though only apparent; Yet-
zirah/formation—the material substance of the universe
now creatively interacts as atoms and molecules to create
larger scale structures; Assiyah/doing—the everyday
world of activities, reiﬁed notions of self and other which
allow evolutionary, adaptive behaviors.
The concept of tzimtzum43 is also illuminated by the
concepts of Foundational Awareness, refracted back
through the Shaivist teachings: the transition from the
non-dual to the dual involves, in the language of Kabba-
lah, a “withdrawal.” This seems no different than that of
the Saivist progress from I-Am to I-Am-That. Both are
the progression from seamless non-duality into a per-
ceived, complementary state of Self and Other.
Philosophical domain
While Fundamental Awareness may be considered a core
concept, or rather a core experience of metaphysical tra-
ditions, the concept of a universal conscious plenum in
Western philosophy was by no means excluded from sci-
entiﬁc discourse until the recent exception of the 20th
mid-century onwards. However, various aspects of Fun-
damental Awareness can be correlated with understand-
ings from diverse eras and stances.
Fundamental Awareness is, clearly, a form of monistic
idealism. As such, it has clear relationships to other
forms of idealism, reﬂective of some Platonic and neo-
Platonic thought. In terms of Platonism, speciﬁcally, we
believe that the mathematical structures that will be used
to formalize the emanation of the dual universe from the
non-dual, are equivalent to the Platonic ideals.67 It
should therefore come as no surprise that the features of
complementarity are reﬂective of and reﬂected in the
incompleteness theorems of that supreme modern Plato-
nist, Kurt G€odel. It is also certainly compatible with
aspects of the German idealism of Kant, Schopenhauer
and others that were perhaps the dominant philosophical
perspectives in the 19th century. This remained a useful
view for many orthodox scientists in the 20th century—
not only the founders generation of QM (Einstein not
withstanding)—but other prominent scientists as well,
even as logical positivism came to hold increasingly pop-
ular sway. For example, as Sir James Jeans stated:
Figure 5. Complementary structures and parallel, recursive processes of Lurianic Kabalah and contemporary science. The terms for the
recursive emergence of the universe from the Eyn Sof actually reﬂect our scientiﬁc understandings. Atzilut/emanation: the Planck scale,
dual universe emanates directly from the non-dual rather than being comprised of lower scale creatively interacting units; B’riah/crea-
tion: the Planck scale units, through creative interactivity, literally create material from the non-material, an apparent “ex nihilo”—
though only apparent; Yetzirah/formation—the material substance of the universe now creatively interacts as atoms and molecules to
create larger scale structures (including biologies); Assiyah/doing—the everyday world of activities, reiﬁed notions of self and other
which allow evolutionary, adaptive behaviors.
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The stream of knowledge is heading toward a non-
mechanical reality; the Universe begins to look more like
a great thought than like a great machine. Mind no lon-
ger appears to be an accidental intruder into the realm
of matter we ought rather hail it as the creator and gov-
ernor of the realm of matter.65
And, of course Fundamental Awareness is a form of
monism. Thus, Fundamental Awareness can be seen as
staunchly within the tradition of that supreme rationalist
Spinoza’s world view and his “one substance.”66 Interest-
ingly, the ﬁrst and most vociferous direct critique of Spi-
noza, that of Leipniz’ monadology, while purporting to
offer a distinctly opposing view can, instead, be seen to
be in direct (fundamental) complementarity to the views
of Spinoza.67 Thus, the Fundamental Awareness frame-
work and its core principles provide links to important
Western philosophical traditions, but also have the
potential to clarify strong, but theoretically contradictory
positions, through the instantiation of the complemen-
tarity principle.
Particular attention should be paid to two impor-
tant contemporary theories/philosophies of conscious-
ness: “Orch OR” of Hameroff and Penrose68 and the
Conscious Realism of Donald Hoffman.69 In both of
these views, small or smallest interactive units are
imbued with some form of proto-consciousness, the
self-organizing assembly of which into larger scale
structures results in what we take to be consciousness,
however deﬁned, in whatever species context. A sig-
niﬁcant difference between these models and Funda-
mental Awareness is that this current framework
speciﬁes what can be known about this proto-con-
sciousness and what must remain unknown. What is
known: it is non-material, pure, non-dual reﬂexive
self-awareness. Beyond that, nothing about it can be
described. To call this “proto-” consciousness is to
relegate it to so simpliﬁed a form of consciousness
that it cannot even be recognized as consciousness,
per se; on the other hand, we would argue that it is,
in fact, the most all-encompassing, universal manifes-
tation of consciousness.
However, beyond these differences, Fundamental
Awareness does not, in fact, inherently contradict either
Orch OR or Conscious Realism; rather, these models
may be considered further speciﬁcations of some possi-
ble modes of the process we label “creative interactiv-
ity.” So, for example, we view sentience to be a speciﬁc
form of creative interactivity arising in the subclass of
self-organizing, biological entities, i.e. those considered
to be alive. Likewise, these other approaches offer spe-
ciﬁc mechanisms of creative interactivity between the
speciﬁed interacting agents: wave/particle entities at the
lowest levels of scale (Hoffman’s conscious agents) or
between material structures (microtubules) and Platonic
values embedded in space-time (Orch OR). These crea-
tive interactions, in both models, then propagate recur-
sively through higher levels of scale as described by
their authors. Thus, both models, in conjunction with
Fundamental Awareness, demonstrate mechanisms
whereby self-assembly allows – or even mandates – evo-
lution ﬁrst of living systems themselves, and then of
species speciﬁc consciousness such as that shared by
humans.
We also note that all fundamental mathematics,
including algebraic geometry, category theory, etc. from
which Hilbert space algebra arises, are as close as possible
to Fundamental Awareness, as they reveal more primary
relationships rather than models of physical or even
mental realms.62 In fact, the three principles that are part
and parcel of the mathematics, constitute the primary
qualia as all qualia or conscious experiences are based on
the subject-object relationship.62
Finally, one cannot speak about Fundamental
Awareness without reference to the most fully and
rigorously developed philosophical system which
embraces rather than hides from the implications of
orthodox QM, namely, the work of Alfred North
Whitehead.50,70 As he stated in Science in the Modern
World:
There persists. [a] ﬁxed scientiﬁc cosmology which pre-
supposes the ultimate fact of an irreducible brute matter,
or material, spread through space in a ﬂux of conﬁgura-
tions. In itself such a material is senseless, valueless, pur-
poseless. It just does what it does do, following a ﬁxed
routine imposed by external relations which do not
spring from the nature of its being. It is this assumption
that I call “scientiﬁc materialism.” Also it is an assump-
tion which I shall challenge as being entirely unsuited to
the scientiﬁc situation at which we have now arrived.70
His view was that things, per se, are not the units of
existence, but rather that processes and events—embody-
ing creativity and freedom (which we see as reﬂective of
universal, but limited randomness in self-organizing sys-
tems that allows for recursion)—are the fundamentals of
existence. Thus we have adopted Whitehead’s process as
one of the fundamental principles of Fundamental
Awareness. Moreover, we suggest that sensing, internal
processing, and responding, activities comprising our
versions of process, as described above, are another way
of describing Whitehead’s concrescence.
Whitehead also refers to three notions of the Category
of the Ultimate: creativity, many, and one. The creativity
he describes is none other than that which we ascribe to
Fundamental Awareness. The relationship of his many
to the one and his one to the many is none other than
what we recognize as the overarching global form of
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complementarity as well as smaller complementarities
between adjacent levels of scale.
Thus, both Process Philosophy of Whitehead and
our Fundamental Awareness framework emphasize
continual becoming rather than a static, instantiated
being. Further evaluation of the relationships of key
themes of Whiteheadian philosophy and Fundamental
Awareness, in particular an elaboration of how his
“ontological principle” relates to the themes of Funda-
mental Awareness are beyond the limited scope of
this summary paper, but merit deeper, more detailed
exploration.
If qualia are all there is
We thus offer this Fundamental Awareness framework,
in which an axiomatic, pure, self-reﬂexive, non-dual
awareness is the substratum of existence. With pure
awareness itself as the fundamental root from which all
phenomena emerge, a proper understanding of human
qualia reﬂects that qualia are not a “hard problem” to
solve, but the foundational nature of all existence—every
ﬁeld, every wave/particle, every atom and molecule,
every living and non-living aggregate of such, anything
and everything observed, experienced, or imagined is, in
fact, nothing but qualia within the awareness that is the
ground of existence. In this view the human brain is not
the creator of our conscious experiences, but the trans-
ducer of the fundamental, non-dual, non-material
awareness into our own, personal, human minds.
The new hard problem, though perhaps not quite so
hard, is how to understand the structures and mecha-
nisms whereby the human brain transduces awareness
into what we experience as our individual minds. The
well-known radio metaphor is of use here: a radio trans-
duces radio waves into (usually) sound (though other
outputs are possible) as the brain transduces awareness
into the speciﬁcities of our human minds. The “neural
correlates of consciousness” are not clues to how the
brain creates awareness, but to how the brain transduces
awareness. A second new hard problem immediately fol-
lows: how can the human brain itself be constructed of
the very awareness from which it arises? To extend the
metaphor: what are the implications of a radio con-
structed from radio waves?
These notions also raise the question of what kinds of
transducers and transductions exist in the universe. Are
only human brains capable of this? Are some other
mammalian brains (e.g. dolphins, elephants, porpoises)
capable of it? All central nervous systems? All nervous
systems? All living things, single celled or multicellular
(as per autopoietic theory)? So, not surprisingly, qualia
are species dependent. The appearances of a wall to a
bacterium, to a bat, to a human, are not the same. But in
the end, the same laws of quantum physics apply to all
species. All species would interact with quanta, whether
through the visual, auditory or other sensory systems.
Even the apparent division of the world into objects is
itself bound to the speciﬁc structures and mechanisms of
species speciﬁc sensory-nervous systems. Given that the
human brain can be trained to experience the world
without such divisions into separate objects, of self and
others (mystical experiences of “one-ness,” of “the Abso-
lute”), might there be species for which that view is actu-
ally normative?
Conclusions
Fundamental Awareness is not only consistent within the
complete framework of 21st century knowledge, but is
more complete in its inclusivity of that complete frame-
work than other models; in fact, no aspect of contempo-
rary scientiﬁc investigation is potentially left out. It offers
a self-consistent framework to reﬂect the implied whole-
ness of the universe (that science assumes in its opera-
tional workings). Moreover, prominent emergentist
theories of consciousness, such as autopoietic theory32 or
integrated information theory,69 are not invalidated by
Fundamental Awareness, but may be viewed as possible
elucidations and speciﬁcations of the ways in which pro-
cess, complementarity, and recursion are involved in
manifestations of consciousness in particular settings
and scales, namely those within biological systems. Fur-
thermore, leading panpsychist approaches, such as Orch
OR and Conscious Realism may likewise be seen as spec-
iﬁcations of processes and mechanisms within the overall
framework of Fundamental Awareness.
This framework is also fully reﬂective of substantial
lines of Western philosophical thought from Plato to
Spinoza to Kant to Schopenhauer to Whitehead and
G€odel and can, we believe, provide useful conceptual and
linguistic bridges to the philosophical domains of dis-
course. It also further emphasizes the emptiness of the
arguments for scientiﬁc materialism. The utility of this
shift in stance is the recognition of areas for scientiﬁc
study that remain outside the currently acceptable
bounds of scientiﬁc discourse, important areas such as
bioﬁelds, Psi phenomena, and non-Western methods of
health and healing.72-74 Likewise Fundamental Aware-
ness creates a set of concepts, images, and terminology
that can, as we have shown, potentiate dialog between
Western philosophical and scientiﬁc traditions and
metaphysical insights derived from an array of Western
and non-Western culture. Thus, all three domains with a
stake in the understanding of consciousness can ﬁnd use-
ful, translational modes of thought and expression in
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Fundamental Awareness to further consciousness studies
in the coming years.
In summary, Fundamental Awareness is a formalized
version of an oft-stated, though as often neglected point
of view: that non-dual awareness is foundational to the
universe, not arising from the interactions or structures
of higher level phenomena. This framework, based on
the most rigorous, successful insights of contemporary
science and mathematics, shows that the universe is
non-material, self-organizing throughout, comprised of
a holarchy of complementary, process driven, recursive
phenomena. The universe is both its own ﬁrst observer
and subject. The cosmos therefore, can be understood to
derive from awareness rather than being suffused by it or
giving rise to it. To say that the world is non-material
and composed, a priori, of awareness is to privilege infor-
mation over materiality, action over agency. In such
manner, a proper understanding of human qualia reﬂects
that qualia are not a “hard problem” to solve, but the
foundational nature of all existence. All views and expe-
riences are, in fact, nothing but qualia within the aware-
nessness that is the ground of existence.
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